Motivation is a crucial factor for students' learning behavior and plays a key role in the concept of gamification to foster students' motivation through specific gamification mechanics and elements. User types for gamification and associated gamification mechanics can classify students' interests and learning preferences and provide explanations for their motivational learning behavior. This study investigated how five gamification user types may relate to six mainly used online learning activities in a distance online bachelor's and master's class in educational science through the use of a systematic approach. A total of 86 students participated in the questionnaire in a cross-sectional study. The findings showed average agreement shares for all five gamification user types. The correlations revealed that the six online learning activities were at least significantly connected to one of the five gamification user types, and both person-centered and environment-centered perspectives were displayed. Finally, the results were discussed, and implications were derived for a motivational design.
Introduction
In educational settings, students' motivation is always a crucial factor that must be addressed. It is especially recognized in online and distance learning (Hartnett, 2016 (Hartnett, , 2019 Kim & Frick 2011) , as dropout rates are high compared to the rates in traditional face-to-face learning (Glass, 2014; Simpson 2013; Vogel et al. 2018) . Therefore, motivation was identified in former studies as one of most important success factors in distance education (e.g. Bekele 2010; Hartnett 2016 Hartnett , 2019 Paterson 2014) . However, as the number of online courses continues to increase (Allen & Seaman 2017; Qayyumn & Zawacki-Richter 2019) , it comes increasingly pressing to counteract the high drop-out rates.
Students in online distance learning tend to be heterogeneous in that they vary widely not only in age and profession but also in learning goals and learning preferences (Koper 2015) . Schell (2015) emphasized that it is important to "know what your audience likes and does not like" (p. 116). For educational settings, it is important to consider the needs, interests, experiences or preferences of the student "audience" (Kahan, Soffer & Nachmias 2017; Park & Choi 2009 ). This is a substantial aspect especially when looking at a heterogeneous group of distance learners to be able to support them with suitable motivational strategies in online learning platforms.
Gamification is a new concept and is said to foster students' motivation (e.g. Alsawaier 2018; Dichev & Dicheva 2017; Dreimane 2019; Hakulinen, Auvinen & Korhonen 2015; Hamari 2015; Koivisto & Hamari 2019; Pechenkina, Laurence, Oates, Eldridge & Hunter 2017; Sailer & Homner 2019; Utomo & Santoso 2015) . This concept with its associated game mechanics was considered in this survey to foster students' learning motivation. The investigation targeted distance learners in higher education who were enrolled in bachelor's and master's degree programs in educational science. The aim of this study was first to explore what kind of gamification user types (Marczewski 2015) and associated gamification mechanics could be revealed in this context. Then, in the next step, the relation was investigated between the surveyed gamification user types and frequently used online learning activities in the learning management system "Moodle." Finally, we provided recommendations for a motivational design in online learning environments. The focus was on motivational design (Keller 2009 ) that would reflect a meaningful integration of gamification strategies in learning management systems in the distance education context. Developing strategies that include tools and activities is essential for helping students successfully pursue their learning goals (Keller 2009 ).
The challenge of independent and self-organized learning in distance education can often lead to a loss of motivation, which is reflected in higher drop-out rates compared to traditional courses of studies (Allen & Seaman 2017; Vogel et al. 2018) . To counteract this development, purposeful and motivational strategies aligned with the target group should benefit the students' learning process in distance education (Hartnett 2019) . However, well-grounded knowledge about students' preferred learning behaviors to foster learning motivation is necessary to address this issue. Therefore, the purpose of this study was first to evolve a deeper understanding of students' learning preferences, interests, and needs in the distance education context. Gamification mechanics and associated user types were used because (1) they provided a suitable classification of the aspects investigated in this study and (2) they combined students' learning preferences with motivational aspects, as the concept of gamification provides a framework for motivation (Sailer, Hense, Mayr & Mandl 2017) . Then, the subsequent purpose of this study was to collect findings on how online learning activities in learning management systems can be better adapted to students' needs and interests to provide motivational online learning experiences. Since learning management systems are the main learning platforms in distance education, learning activities are of major relevance for easily engaging students in their learning environment and enhancing motivational learning behavior (Marczewski 2015; Ryan & Deci 2017) . To investigate the aligned research questions in this study, descriptive statistics were applied, and correlations for nonparametric tests were conducted. The correlation method used in this study supported the desired knowledge about the associations between the variables surveyed. The results were expected to provide evidence of motivational designs aligned to students' learning preferences, needs, and interests. Finally, practical implications were derived from the results that could help distance education practitioners make purposeful decisions on the design and implementation of motivational online strategies addressed to the target group.
Framework

Motivation
Gamification in educational contexts tends to look at learners' motivation, motivational learning behavior or engagement in activities. A well-known theory of human motivation and personality is the self-determination theory (SDT) of Ryan (1985, 1993) , Ryan & Deci 2017) . In SDT, motivation means that people feel energized, activated, or inclined to engage (Ryan & Deci 2000a) . Since SDT represents a broad framework for human motivation and provides a metatheory for framing motivational studies (Deci & Ryan 2019) , this approach was used in this study. With respect to investigations of gamification efficacy, SDT has been frequently used as a framework for examining students' learning motivation and engagement (e.g. Bovermann, Weidlich & Bastiaens 2018; Buckley, DeWille, Exton, Exton & Murray 2018; Chapman & Rich 2018; Dichev, Dicheva, Angelova & Agre 2015; Karra, Karampa & Paraskeva 2019; Koivisto & Hamari 2019; Proulx, Romero & Arnab 2017; Sailer & Homner 2019; Saputro, Salam & Zakaria 2017; van Roy & Zaman 2018; van Roy & Zaman 2019) . The theory considers three essential psychological needs of human motivation: (1) autonomy, which refers to the need for freedom and having meaningful choices; (2) competence, which considers the desire to gain mastery and achievements; and (3) relatedness, which is the need to interact and to be connected to others. They are crucial for understanding the what (content) and why (process) of goal pursuit and goal-directed behavior (Deci & Ryan 2000; Ryan & Deci 2000b) . Their satisfaction is necessary for power or effectiveness and provides explanations for motivational behavior (Deci & Ryan 2000; Ryan & Deci 2000b) . The most basic distinction in SDT is between intrinsic motivation and extrinsic motivation. Intrinsic motivation refers to doing activities because of interest or enjoyment. Extrinsic motivation refers to doing activities because of an obligation to avoid undesirable consequences (e.g., failing personal goals). Intrinsic autonomous motivation is considered to be the most beneficial type of motivation, with a high level of fulfillment of the three psychological needs (Deci & Ryan 2000) and high-quality learning (Deci & Ryan 1985 , 1993 Ryan & Deci 2017) .
As in SDT, Pink (2012) also distinguishes between intrinsic and extrinsic motivation and considers three basic needs that are essential for intrinsic motivation. He identified (1) autonomy, the desire to be self-directed; (2) mastery, which is similar to competence in SDT, with the need to keep improving at something; and (3) purpose, the need to produce something meaningful that serves something beyond ourselves. In the following, the term "competence" will be used in relation to SDT but includes "mastery" as well.
These four aspects, autonomy, competence, relatedness, and purpose, of the two motivation theories of SDT and Pink are the basis for the gamification user types and associated game mechanics (Marczewski 2015) , which can explain students' motivational behavior. Findings in relation to online learning activities can contribute to designing motivational online learning environments (Keller 2009 ) and can help meet the needs of students to support their learning progress and behavior (Deci & Ryan 1985) .
Gamification
A very often used definition for gamification is "the use of game design elements in nongame contexts" from Deterding et al. (2011, p. 10) . Kapp (2012, p. 10) , who mentions the use of game mechanics to foster learners' motivation to promote learning, defines gamification as the use of "game-based mechanics, aesthetics, and game-thinking to engage people, motivate action, promote learning, and solve problems." These definitions with different concepts of game design or game design techniques illustrate that successful gamification is not simply applying game elements or game mechanics (Werbach & Hunter 2012) but is rather a more holistic approach to game thinking Salen & Zimmermann 2004; Werbach & Hunter 2012) . In the field of education, game thinking means solving problems with game-like concepts, looking at how learners can be motivated to create engaging learning environments and supporting students in their learning process. In addition, game thinking combines game design and design thinking to help build engaging experiences .
In recent years, the concept of gamification has often been applied in educational contexts for different subjects, learning activities, educational levels, and various designs. However, the existing findings are still mixed and tend to be dependent on the context, population, or design (Dichev & Dicheva 2017) . Therefore, it is crucial to understand the target group with their unique learning preferences and to use a systematic approach towards a meaningful design.
Game mechanics and user types for gamification
Underlying all types of games are game mechanics. Similarly, game mechanics are the backbone of gamification and may help learners to achieve task performance (Scheiner & Witt 2013) . Game elements such as points, badges, and leaderboards (PBL; Werbach & Hunter 2012) are used to reinforce particular learning behavior through their game mechanics (Werbach & Hunter, 2012) . Game mechanics are important for the procedures and rules in a game and describe the particular components to achieve a goal in a game (Salen & Zimmermann 2004; Schell 2015) . They afford players the ability to engage in various desired behaviors and generally support the overall dynamics of a game (Hunicke, Leblanc & Zubek 2004; Salen & Zimmermann 2004) . Zichermann and Cunningham (2011) suggested various types of game mechanics that describe the interests and preferences of people to meet their needs in a game to support or maintain motivation. Additionally, Kapp (2014) emphasized the importance of game mechanics in online learning to consider an appropriate set of activities and patterns of actions that can lead to learning. It can be concluded that game mechanics are important strategies in gamified online learning to support learners' motivation and engagement in order to successfully perform online tasks (Scheiner & Witt 2013) . Current literature reviews have highlighted that game mechanics have a positive impact on students' motivation in online learning (Sailer et al. 2017; Saputro et al. 2017 ). The reviews have also documented the effects on students' learning outcomes and the key role of gamified designs (Alsawaier, 2018; Clark, Tanner-Smith & Killingsworth 2016) . Finally, studies have reported a positive effect of game mechanics on the motivation of students to become engaged in their tasks (Hew, Huang, Chu & Chiu 2016; Huang et al. 2018) . Bartle (1996) developed a classification of player types for video games (Achievers, Explorers, Socializers, and Killers) that is based on a character theory of player styles. This classification gives rise to the notion that different people may enjoy different types (Kim 2014; Werbach & Hunter 2012) . Then, Kim (2014) enhanced Bartle's player types and adjusted the styles with social actions (Compete, Express, Collaborate, Explore). Similar to Bartle's and Kim's player types, Marczewski (2015) identified specific user types for gamification that are related to game mechanics on the basis of the psychological needs for intrinsic motivation. He referred to Zichermann and Cunningham (2011) for the suggested game mechanics and associated user types that he adopted for online learning. This approach has the advantage of systematically selecting the corresponding gamification user types and mechanics of the target group's learning preferences, interests, or experiences in connection with online learning activities. Since the present survey is based on these concepts, the term "game mechanics" now becomes "gamification mechanics" or "mechanics." Both terms will be used in the following. Table 1 shows the related gamification user types and mechanics on the basis of the motivational concepts that were of relevance in this study (Deci & Ryan 1985 , 1993 Diamond, Nacke, Tondello, Tscheligi & Marczewski 2015; Korbas 2015; Marczewski 2015; Pink 2012; Ryan & Deci 2017) . However, in this study, the gamification mechanics "Unlockables/Rare Content" and "Certificates" were matched to different user types than in the referred literature. This change was necessary for content-related reasons.
Online learning activities in learning management systems
Distance online institutions provide online learning management systems such as Moodle (2018) for students to have access to all relevant information for their courses of study. Such a learning management system is usually the key means by which online distance learners engage in online course activities and to have contact with their fellow students or instructors. Six possible online learning activities (A-F), which are frequently used in the Moodle learning environment of the courses of study surveyed (Moodle 2018) , will be presented next.
(A) The activity "Forum" opens up space for discussions about learning content and allows students to exchange ideas by posting comments. In addition, images or videos can be shared and included in forum posts. (B) Students can submit their work to be reviewed by a peer or can review the work of fellow students with the activity "Peer Assessment." (C) Then, students can check their knowledge by using the activity "Quiz," which can be arranged with a variety of question types. (D) The activity "Task" is used for students to work on a problem either alone or in collaboration with others. (E) Using the activity "Tutorial" is a good way to explain content with (a set of) short videos. (F) Finally, the activity "Wiki" is a tool for online collaboration and provides a collection of authored web documents. All students can create content together, and wikis grow by adding pages. The kind of online learning activity that is useful for the learning process of students depends on the learning goal and desired instruction. However, it is of interest for instructors to consider students' learning preferences and motivation to support involvement in online proposals (Werbach & Hunter 2012) , such as the presented activities (A-F).
Research questions
Until now, no research has been performed to systematically combine gamification user types and relevant gamification mechanics with typical online learning activities that can be provided in learning management systems such as Moodle (2018) . In addition, little research has been conducted to understand learners and their learning contexts to improve designs for engaging learning experiences (e.g. Karunanayaka & Naidu 2017; Naidu 2017) . Furthermore, investigations of gamification in educational contexts are limited (Dreimane 2019) , and implementation guidelines on gamified designs are still missing (Alsawaier 2018) .
The following assumptions from the framework and current literature lead to research questions RQ (1)- (3): (1) First, to support students' motivation in an online distance learning course, it is useful to have more information about their learning preferences and interests. (2) User types for gamification and associated gamification mechanics capture this crucial issue to learn more about students' attitudes, personal drive, and motivation to make steps towards a personalized online learning experience.
(3) Then, these insights can help to foster students' engagement in their online learning process. (4) Finally, the findings of this study may aid in taking steps towards a motivational design in online learning managements such as Moodle.
RQ (1). What kinds of gamification user types can be identified for the context at hand, and how prevalent are they?
RQ (2). How are the five gamification user types, their associated gamification mechanics and the six online learning activities related?
RQ (3). What kind of motivational design is obtained for the gamification user types, gamification mechanics, and online learning activities?
Methodology A cross-sectional study with an exploratory design was used. Data were collected between April 2018 and September 2018 with both a paper-and-pencil and an online questionnaire consisting of 26 items for quantitative analysis.
The questionnaire contained 20 questions for the gamification mechanics associated with the five gamification user types (Diamond et al. 2015; Korbas 2015; Marczewski 2015) (Table 2 ). The descriptions for (1) "Socializer (So)," (2) "Free Spirit (FS)," (3) "Achiever (A)," (4) "Philanthropist (Ph)," and (5) "Player (P)" contained four items each.
Statements for the online learning activities were reported via a total of six questions A 4-point Likert scale (with 1 = strongly disagree, 2 = rather disagree, 3 = rather agree and 4 = strongly agree) was used to collect data. The middle category was omitted to gain meaningful information for interpreting the data (Döring & Bortz 2016) . The study investigated German online distance learners. For this reason, a German questionnaire (Korbas 2015) was applied. This questionnaire was constructed on the basis of Marczewski's gamification user types and associated gamification mechanics (Diamond et al. 2015; Marczewski 2015 ; Table 2 ) in German. Accordingly, these language advantages for the students surveyed led to this choice of application.
Data analysis and results
Descriptive statistics
In total, 650 students were enrolled in the courses of study, 350 students in the bachelor's degree program and 300 students in the master's degree program. In total, 86 
I like to interact with others online.
Guilds/Teams (So2) I like to achieve something together with others.
Social Pressure (neg.)
I always make sure to look good in front of others.
Social Pressure (pos.)
I am more motivated, when others watch me doing something.
(2) Free Spirit (FS)-autonomy Creativity (Tools) (FS1) I am creative and like to create and design things.
Exploration (FS2) I often spend a lot of time trying out things.
Easter Eggs (FS3) It gives me special pleasure when I can discover hidden clues or allusions in a matter.
Branching Choices (FS4) I like to choose from many possibilities.
(3) Achiever (A)-competence Level/Progression (A1) I like to see steady progress in the things I do.
Learning/New Skills (A2) I am thirsty for knowledge and like to continue my training.
Quests (A3) I like to work out things step by step.
Unlockables/Rare Content (A4)
It motivates me to work towards a particular objective or option.
(4) Philanthropist students participated in the online questionnaire. The majority of the students (53%) reported being enrolled in the bachelor's degree program, and 44% indicated being enrolled in the master's degree program. Three percent did not specify their courses of study. In addition, more female than male students participated in the questionnaire. In the bachelor's degree program, 48% of the students were female, and 6 % were male. In the master's degree program, 42% of the learners were female, and four percent were male. The master's program had the largest share of students aged between 18 and 40. Then, 32% of the learners who stated that they were older than 40 years were enrolled in the bachelor's degree program (Fig. 1) .
RQ (1). The average agreement with the items for gamification mechanics associated with the five gamification user types (Marczewski 2015) showed that the largest share was for the user type Achiever (26%), followed by Philanthropist (23%) Free Spirit (21%) and Socializer (16%). The smallest share was revealed for Player (14%) (Fig. 2) .
RQ (2). Reliability testing for the items of gamification mechanics associated with the five user types showed that the value for Cronbach's alpha was not acceptable. Therefore, no scales for the items for the five user types were used. Instead, we applied tests for statistical correlations between all items of the gamification mechanics and online learning activities. The gamification mechanics remained assigned to the gamification user types. Correlations were analyzed with Pearson's correlation coefficient and SPSS V25, and the results are listed in Table 3 .
Socializer. The gamification mechanic "Social Discovery/Network (So1)" is significant and positively correlated with the online learning activities of working in Forum, Peer Assessment, and Wiki (r = .594, r = .397, r = .340, p < .05, respectively). The correlation coefficients show a medium to strong correlation (Cohen 2009) . A significant and positive correlation is also shown between Social Discovery/Network (So1) and the activities Task and Tutorial (r = .255, r = .279, p < .05, respectively). These correlations can be rated as small (Cohen 2009 ). In addition, the gamification mechanic "Guilds/Teams (So2)" revealed a significant and positive correlation with the online learning activities Peer Assessment and Wiki (r = .307, r = .232, p < .05, respectively). These coefficients show a small to medium correlation (Cohen 2009 ). Finally, the mechanic "Social Pressure, pos." (So4) is significant and positively correlated to the online learning activity Peer Assessment (r = .215, p < .05, respectively), which shows a small effect (Cohen, 2009) (Table 3) . Free spirit. There is a significant and positive correlation between the gamification mechanic of "Exploration (FS2)" for the user type Free Spirit and the online activity Quiz (r = .275, p < .05, respectively), which is a small to medium correlation (Cohen 2009) (Table 3) .
Achiever. The variable "Level/Progression (A1)" is significant and positively correlated with the online learning activities Tutorial and Wiki (r = .388, r = .235, p < .05, respectively). Furthermore, there is a significant and positive correlation between the item "Learning/New Skills (A2)" and the activity Wiki (r = .245, p < .05, respectively). Finally, the gamification mechanic "Unlockables/Rare Content (A4)" shows a significant and positive correlation with the learning activity Tutorial (r = .243, p < .05, respectively). The coefficients for these correlations can be regarded as small to medium (Cohen 2009) (Table 3) .
Philanthropist. The variable "Care-Taking (Ph1)" shows a significant and positive correlation with the online learning activity Tutorial (r = .215, p < .05, respectively), but the correlation is considered as low (Cohen 2009 ). In addition, the gamification mechanic "Sharing Knowledge (Ph2)" is significant and positively correlated with the activities Forum, Peer Assessment, and Wiki (r = .309, r = .262, r = .257, p < .05, respectively). These correlations can be considered small to medium (Cohen 2009 ). Finally, the mechanic "Purpose/Meaning" (Ph3) revealed a significant and positive correlation with the online learning activity Tutorial (r = .248, p < .05, respectively). This correlation can be rated as small (Cohen 2009) (Table 3) .
Player. There is a significant and positive correlation between the gamification mechanic "(Virtual)Economy (P2)" and the online learning activity Task (r = .213, p < .05, respectively), and the correlation is small (Cohen 2009) (Table 3) .
In sum, the results showed significant and positive correlations between the six online learning activities surveyed and at least one of the associated gamification mechanics of the five gamification user types (Table 3 ).
In the next step, the significant correlations that were found between the gamification mechanics and related user types and learning activities were visualized to describe two perspectives towards a motivational design. The first view is a person-centered perspective (Keller 2009 ), initially using the five gamification user types (step 1), their respective gamification mechanics (step 2), and finally, their relations to the six online learning activities (step 3) ( Table 4 ). The perspective, which was environmentally centered (Keller 2009 ), illustrates the connections found between the six online learning activities, their associated gamification mechanics (step 2), and finally, their associated gamification user types (step 3) (Table 5 ). Using these different starting points and perspectives is advantageous for showing possible solutions for different kinds of instructional problems (Keller 2009 ). In addition, they support the derivation of conclusions from the results and recommendations for a motivational design in learning management systems.
RQ (3). To answer the third research question, first, the person-centered perspective is described, and subsequently, the environmental perspective is reported (Tabs. 4 and 5).
A person-centered perspective ( Table 4 ). The starting point of this view was to first examine the five gamification user types. They were then presented from the perspective of their significant correlations with the gamification mechanics and the six online learning activities. This approach aims to clarify the specific learning preferences of the distance learners surveyed.
The gamification user type Socializer revealed connections to five of the six online learning activities. Students who agreed with this user type said that they would like to interact with others (So1) by using the features Forum, Peer Assessment, Task, Tutorial, and Wiki. In addition, these learners declared that they would like to work in teams (So2) as they learn using the activities Peer Assessment and Wiki. They also reported being more motivated when others watch them doing their work (So4). This motivational learning behavior was related to the online learning activity Peer Assessment.
(2) Students who matched the description of Free Spirit identified with the activity Quiz and said that they would like to spend a great deal of time trying out things (FS2).
(3) In the survey, the gamification user type Achiever was related to the online learning activities Wiki and Tutorial. In doing so, learners have the desire to see steady progress in the things they do (A1) and want to continue training to learn new skills (A2). These two learning behaviors revealed a connection with the activity Wiki. Furthermore, students of this user type said that they were motivated to work towards a specific learning objective (A4) and like to see progress in the things they do (A1) as they use the online learning activity Tutorial. (4) Learners who agreed with Philanthropist declared that they were happy if they can help others (Ph1), such that their motivational learning behavior is related to the activity Tutorial. They also would like to share their knowledge with others (Ph2) by using the activities Forum, Peer Assessment and Wiki. Learners of this user type also reported that things would be important to them when they had a deeper meaning or a benefit for the common good (Ph3). These learning preferences showed a connection to the online learning activity Tutorial. (5) Participants in the survey who agreed with the user type Player said they would weigh their actions objectively in order to always know how much they invest and what they need to attain (P2). This motivational learning behavior was revealed to be related to the online learning activity Task. An environment-centered perspective ( Table 5) . To employ this perspective, the six online learning activities were considered first. Then, they were depicted with the significant correlations of gamification user types and mechanics. This approach is beneficial for steps towards the use of motivational strategies when planning instructions in learning management systems.
(A) The results of the study emphasized that the activity Forum is associated with learners who would like to interact with others, work in teams, and share their knowledge with their fellow students. (B) Subsequently, the activity Peer Assessment connects students with different motivational learning behaviors who would like to interact with others, work in teams, and share their knowledge and who are more motivated when others watch them doing their work. (C) The findings also revealed that students would like to spend time trying out things by using the activity Quiz. (D) Furthermore, the online learning activity Task is associated with learners who said that they would like to interact with others but would also weigh their actions to always know what they invest and what they need to attain. (E) In addition, the students in the study would like to use the activity Tutorial to interact with others, to see a steady progress in their learning, to work towards a specific learning objective. They also like to help others and see a deeper meaning in things. (F) Finally, the online learning activity Wiki is associated with learners who would like to interact, work in teams, continue their training, and share their knowledge with others.
Discussion
The findings in the present investigation revealed average levels of agreement with all five gamification user types surveyed (Socializer, Free Spirit, Achiever, Philanthropist, and Player) (Fig. 2) . They could also be associated with all six online learning activities (Forum, Peer Assessment, Quiz, Task, Tutorial, and Wiki) . This outcome of the study is important because it underlines the heterogeneity of online learners, who differ in age, experiences, interests, and learning preferences that are characteristic of distance education (Allen & Seaman 2017) .
The results were visualized from a person-centered perspective (Table 4 ) and an environment-centered perspective (Table 5) to identify the connections found in the survey and to clarify the solutions for different kinds of instructional problems (Keller 2009 ). In the following, the person-centered perspective is discussed first, and then, specific implications for the six online learning activities surveyed are derived from the environment-centered perspective towards a motivational design.
The person-centered perspective revealed that online learners reported a wide range of preferences and interests since all five user types were represented. This result is in line with earlier statements of Korbas (2015) . The largest number of connected online learning activities in the study was found for the gamification user type Socializer. This result is not surprising since this type is motivated by relatedness and the desire to interact with others and many learning activities have an interactional quality. Learners who matched this user type would like to use various kinds of online learning activities and benefit from the different possibilities implemented in online learning platforms. In doing so, they show active online learning behavior. Koper (2015) also presented evidence of such learning behavior with active distance online learners who preferred to interact and collaborate online with their fellow students.
The results showed that the gamification user type Free Spirit had the least amount of related online learning activities and displayed a connection only to the activity Quiz. The other five online activities were indifferent to this user type. However, the finding of the associated learning activity Quiz is surprising since learners of this user type are motivated by autonomy and the desire to feel independent. In contrast to this learning preference, the activity Quiz contains particular rules and guided instructions that students need to follow in order to answer the questions correctly. This contradiction may be explained by the relation between autonomy and control, including "the [students'] ability to choose to cede control" (Anderson 2013, p. 93) . This aspect reflects the learning situation in the context at hand since quizzes were a voluntary learning activity for the students. They had the opportunity to set their own pace, including to cease the activity without any consequences.
Next, the gamification user type Achiever is motivated by mastery and competence and had the highest average agreement for all participants in the survey (Fig. 2) . In addition, it was related to two of the six online learning activities (Wiki and Tutorial). This is a crucial finding, as the low number of learning activities implies that the Achievers in the study carefully selected their online learning activities to focus clearly on their learning objectives and their learning progress. This result is in line with Salikina, Bin-Tahirb, and Emelia (2017) , who found evidence of high-achieving students using specific learning strategies to accomplish their learning objectives that affect their learning motivation.
Then, the gamification user type Philanthropist was associated with the online activities Forum, Peer Assessment, or Tutorial in the study. This result is surprising, as it revealed that Philanthropist had many similarities with the user type Socializer in terms Bovermann and Bastiaens Research and Practice in Technology Enhanced Learning (2020) of their related online learning activities. However, the needs of this user type for motivational online learning are different. The user type Socializer has the desire to feel related to others. On the other hand, a Philanthropist is motivated to find purpose in their actions and to be altruistic. In the study, this user type had the second highest average agreement for all participants (Fig. 2) and was a relevant group of online learners in the context at hand. Their altruistic attitude, as determined in this study, could be of great advantage for online courses since learning strategies in web-based platforms such as Moodle become increasingly group-oriented (Hanna 2013) . A Philanthropist can function as a moderator or tutor to support weaker students and help facilitate students' integration into group-oriented online learning (Marczewski 2015) . Finally, in the survey, an association was found between the user type Player and the online learning activity Task. This result revealed that these students want to invest only limited effort in online tasks and instead focus on their own benefits. In contrast to the other four gamification user types (Socializer, Free Spirit, Achiever, and Philanthropist), which are associated with intrinsic motivation (Table 1) , the students who agreed with Player are extrinsically motivated and solve online problems not because they are interested in them but because they seek to receive acknowledgment or rewards for their actions. However, according to SDT (Deci & Ryan 1985 , 1993 , extrinsic motivation can become internalized. Earlier findings of Bovermann et al. (2018) indicated that incentives and rewards with game element badges can be important factors to engage and intrinsically motivate students in online learning, especially when these rewards are perceived as acknowledgement from the students' facilitators.
Subsequently, the results from an environment-centered perspective (Table 5) have particular implications for the same settings. Integrating students' preferred motivational learning method and strategy in the design of online learning environments is consistent with the previous results of Jones and Blankenship (2017) or Zapalska and Brozik (2006) . They concluded that students' online learning improved when the instructions provided are suitable for their learning preferences. To promote students' learning motivation, the following strategies and methods can be considered from the study's results for the six learning activities and connected gamification mechanics surveyed (Table 5) :
(1) Forums should not only give students the opportunity to get in touch with others but also provide instructions for collaborative learning. In this way, students are motivated to apply and share their knowledge. (2) Then, peer assessments should support students' collaborative learning, allowing them to work in teams or groups. To foster positive social pressure among students, teamwork can be complemented by friendly competition with points and leaderboards (Kapp 2012 (Kapp , 2014 Werbach & Hunter 2012) .
(3) Learners should be given time and freedom when using quizzes since they like to spend time trying things out, or as mentioned before, they might also choose to cease doing these online learning activities. (4) Next, tasks should be specified that are relevant to students to successfully complete their modules. To support their motivational learning behavior, it is beneficial to provide clear instructions and course objectives. In doing so, these learners can weigh their options and see how beneficial it is for them to work on their tasks. (5) Then, comprehensive information about the learning objectives of the course should be provided through tutorials. In combination with tutorials, students should also be able to monitor their progress through levels or progress bars Bovermann and Bastiaens Research and Practice in Technology Enhanced Learning (2020) (Kapp 2012; Werbach & Hunter 2012) . (6) Finally, students should use wikis to share their knowledge through instructions for teamwork and collaborative learning, as well as to learn new skills that they can practice.
Conclusion
The purpose of this survey was to explore connections between gamification user types (Marczewski 2015) , associated gamification mechanics, and online learning activities for online distance learners in a bachelor's and master's degree program in educational science. The results provide insights that can have benefits to support a wider range of students in their online learning experiences and motivation. The review of Lameras et al. (2017) also highlighted the potential for classifying connections between learning attributes and gamification mechanics to enable students' motivation in online learning. The study's findings can provide a foundation for making decisions about instructional problems and provide valuable guidance towards a motivational design. In addition, understanding the preferences and interests of the target group is important in order to purposefully design instructional concepts for online distance learners. Such an approach can help learners to more easily become engaged with their online learning activities (Hew et al. 2016; Werbach & Hunter 2012) .
Finally, the agreement with all five of the surveyed gamification user types revealed students' interests, preferences, and needs in the context at hand. The findings showed that most learners identified with one of the four user types that represent intrinsically motivated online learning behavior (Socializer, Free Spirit, Achiever, and Philanthropist; Table 1 and Fig. 2 ). However, a smaller group identified with Player, suited for extrinsically motivated learning behavior (Table 1 and Fig. 2 ). This gives further evidence that online distance learners represent a heterogeneous group and that instructional design must aim to meet their needs and learning motivation.
Limitations
Given the limited number of participants, general conclusions can only be made with caution. However, the findings do suggest a valuable foundation for designing motivational learning environments in online distance learning settings.
A limited number of online learning activities were chosen in the survey. Therefore, there could be relations to other online activities associated with the learning preferences and interests of online students. This limit in the activities studied was preferred to keep the design clear and simple and to provide opportunities for careful consideration. always a crucial factor in online learning, comprehensive results on gamification user types and gamification mechanics in the distance education context would be beneficial.
In addition, investigations focused on online learning activities other than those used in this study are recommended. It is suggested that the research also examines the association of online learning activities with gamification mechanics and related gamification user types. The findings may contribute to further steps with practical implications for motivational strategies in learning management systems in the context of distance education.
Finally, in this study, there were agreements between all gamification user types observed, and overlaps between the types could be very likely. Therefore, future research should focus on gamification of user types and their mixed forms. The results would be beneficial for a more detailed description of the target group regarding their learning preferences and motivational learning behavior.
